Background: Although the use of contraceptive hormones is a risk factor for development of breast cancer, level of risk is unknown; thus the current research was conducted to investigate the effect of factors related to fertility and hormone use on risk of breast cancer in women aged under 50 years old in the west of Iran. Methods: In this case-control study, all incidence cases of breast cancer aged between 25-49 years old (n=212) were selected. Twice as many as the case group, the individuals referred to other outpatient sections of the same hospital at the time of study and up to 2 years after the follow-up not diagnosed with breast or other cancers were selected as a control group. The data were collected using healthy fertility program and middle-aged periodical care forms developed by Iran's Ministry of Health (MOH). Results: After controlling for confounding variables, history of hormonal use for contraception (OR=2.02, 95% CI=1.2-3.3) and hormone therapies (OR=1.9, 95% CI=1.2-3.04) were identified as factors increasing the risk of breast cancer. Dose-response relationships between breast cancer and the use of hormones for contraception and hormone therapy indicated that these factors increased the risk of breast cancer. The risk was found to be higher in women who had been under hormone therapy for more than 120 months. With an increase in the age of the first menstruation, risk of breast cancer increased linearly, but with an increase in the age of the first pregnancy, risk of breast cancer increased exponentially. After 20 years of age, the risk increased with a steeper slope. Conclusion: Considering the effect of hormone therapy and fertility factors on breast cancer and changeability of listed risk factors, the researchers suggest planning for sensitizing, increasing the awareness, and educating women and professionals regarding the influence of fertility and hormonal factors including pregnancy at lower ages, minimizing the use of hormones for contraception, and hormone therapy.
Introduction
Cancer is one of the most significant public health issues throughout the world. 1 As predicted by the World Health Organization (WHO), the death rate from cancer will increase to 24 million people by 2035. Breast cancer is the leading cause of cancer in women throughout the world 2 and is one of the most commonly known causes of deaths by cancer among women in developed and developing countries. 3, 7 In recent decades, its prevalence has been rapidly increased in many developing countries 8 so thatits incidence is reported as 27 per 100,000 people in the Eastern Mediterranean Region. 9 According to WHO, the incidence rate of breast cancer rises between
In Iran, the epidemiological pattern of breast cancer is similar to that of Eastern Mediterranean and other developing countries. 5 With respect to the change in risk and demographic pattern of cancer in Iran, its incidence has significantly increased over the recent years. 12, 13 According to the report published by WHO on recorded cancer data, with an age-standardized incidence rate of 28.25%, breast cancer is the most common type of cancer among Persian women. 14 The incidence of breast cancer in Persian women is higher than developed countries, and its mean age range is less than the global rate. Results of studies conducted in Iran showed that the mean age range of affected women is between 40-50 years old, 15 which is about 10-15 years less than the global average. 16 Findings of research performed in Iran suggested that 23% of cases with breast cancer were under 40 years old and 70% of them were diagnosed at an advanced level of the cancer, 17 while early diagnosis of this disease, especially in the early stages of the cancer, is an important factor in reducing its death rate. 18 According to an announcement of the American Cancer Society (ACS), there are several risk factors for breast cancer. 19 As reported in a number of studies, the most common risk factors during a women's fertility period are early age of menstruation, late menopause onset, pregnancy at older ages and use of hormones. 20 To prevent development of breast cancer, it is important to study its risk factors as well as epidemiology. 21 Due to the high prevalence of intake of contraceptive hormones, they are important for women's general health. In the United States, more than 45 million American women aged between 15-44 years old have had a history of using contraceptive hormones, and 10.7 million people are currently using them. 22 The International Agency for Research on Cancer (IARC, 2005) reported the use of contraceptive hormones by 7.3% of women, on average; in the meantime, it was reported to be used by 15.7 and 5.8% of women, respectively, in developed and developing countries. 23 Although the use of contraceptive hormones is a risk factor for development of breast cancer, the level of risk is unknown, and this is a controversial issue in this field of study. 21 Many researchers studied the effect of hormonal use and related factors, but there are still contradictory results regarding the relationship between these factors and incidence of breast cancer. Based on meta-analysis results of a case-control study by Kahlenborn et al, 24 the use of oral contraceptive hormones increased the risk of breast cancer. Furthermore, depending on the type of used oral contraceptives (oral, injectable, or implant), risk of breast cancer would be different and uncertain. Research on a small group of women who had used implants showed an increased risk of breast cancer. 25 In another cohort study conducted in Thailand, Poosari et al 26 did not find a relationship between the use of contraceptive hormones and the incidence of breast cancer. Besides, the difference between the incidence of this cancer in different regions and the variety and extent of the factors influencing the incidence of breast cancer highlights the need for studying different regions to clarify the role of fertilityrelated factors, the use of hormones to prevent pregnancy, hormone therapy and the risk of breast cancer. Thus, the current research was conducted to investigate the effect of fertility-related factors and use of hormones on the risk of breast cancer in women living in the west of Iran.
Materials and Methods

Study Population
This case-control study was conducted on 620 women (212 cases with breast cancer and 408 healthy women as a control group) in the west of Iran (Kermanshah province) in 2017. In the first phase of the study in 2015, all the women were aged between 25-49 years old (n=212), diagnosed with breast cancer according to positive pathology test result obtained between 2013-2015, and referred to radiotherapy, oncology, and chemotherapy clinics of the cancer diagnosis referral center in the west of Iran (Imam Reza Referral Hospital) were selected as a sample group. As shown in Figure 1 , 25 cases who did not meet the inclusion criteria were excluded from the study. Excluded subjects were one Iraqi woman excluded because of ethnic issues and language problems in communication (4%), two men (8%), 13 subjects who were not in a good mental condition for an interview because of their disease (52%), and another nine subjects were excluded because of their unwillingness to participate in the study (36%). The women referred to other departments of the same hospital (sonography, ophthalmology, gynecology, and ENT) were selected as a control group through the available sampling method. Per each case in the case group, two subjects with no history of breast cancer or any other disease or cancer were included in the control group. In the second phase of the study, all the subjects of the control group were followed up for 2 years to minimize error and reduce the risk of breast cancer in the control group. During this period, 28 subjects were excluded from the control group, including six women (21.4%) because of being diagnosed with other cancers, nine women (32.2%) because of having clinical symptoms of breast cancer, 11 women (39.2%) because of not being available, and two women (7.1%) because of being diagnosed with breast cancer (positive pathology results). The last two subjects were included in the case group (Figure 1 ).
Data Collection and Research Variables
Data collection was performed through in-person interview and examination of hospital records. In addition to demographic questions and anthropometric survey (measurement of weight, height and body mass index), middle-aged periodical care form developed by Iran's Ministry of Health (MOH) was also used to evaluate physical activity and dietary patterns of the subjects. 27 To assess the use of hormones for contraception, a 22-item healthy fertility program form was employed for the use of contraceptive pills (HD, LD, Triphasic, Levonorgestrel and Lynestrenol), injection (once a month and once every 3 months), Norplant contraceptive implants, and Intrauterine Device (IUD). The hormones were categorized into fourgroups: oral contraceptives, injectable contraceptives, as well as capsules implanted in the arm and uterus (Table 1) . 
Control group
Nutritional Status
The middle-aged integrated healthcare form developed by Iran's Ministry of Health was used to assess dietary patterns of the subjects. This questionnaire is used routinely by the Iran's Ministry of Health to assess individuals' diet consisting of two sections of Favorable and Unfavorable Nutritional Statuses. Favorable Nutritional Status includes consumption of fruits, vegetables, and dairy products daily; no consumption of salt, solid, or semi-solid oil, fast food, and soda, industrial juices, fried foods, low-value sweets, and snacks on a usual basis or once a month. Unfavorable Nutritional Status includes consumption of fruits, vegetables, and dairy products on a weekly or monthly basis; consumption of salt, solid or semisolid oil, fast food, soda, industrial juices, fried foods, lowvalue sweets, and snacks more than once a month. 28 
Physical Activity Status
Regarding physical activity status, subjects are categorized into three statuses of activity: passive individuals, and those with favorable and unfavorable status of activity. Passive subjects are individuals who have no physical activity. Unfavorable Activity: light activities that do not cause sweating or do not increase the heart beat (such as low-pace hiking, light exercise, daily activities or any kind of light physical activity), less than 150 minutes of regular exercise per week (exercises causing low sweating such as brisk walking, slow swimming, slow cycling, aerobic, jumping rope, treadmill workout, spin bike workout, etc.), or less than 75 minutes of heavy exercise per week (exercises causing excessive sweating and increasing the heart beat such as running, body building, mountain climbing, fast swimming, or any other heavy activity). Favorable Activity: more than 150 minutes of regular exercise per week or more than 75 minutes of heavy exercise per week.
Ethical Considerations
From all participants, verbal informed consent was obtained. The questionnaires were filled-in after obtaining the approval of the Ethics Committee at Kermanshah University of Medical Sciences about verbal informed consent and other parts of proposal (IR.KUMS.RES.1398.672). The Ethics Committee was fully aware of the verbal informed consent process and we justified that there was no harm from our research for participants. In addition, most of our data gathering has been done via telephone contact.
Data Analysis
Collected data were analyzed using Stata software (V.14.1) by calculating central and dispersion indices (average, mean, and standard deviation). To study the relationship between variables, the univariate and multivariate Frequency Match Logistic Regression model and Odds Ratio were used with 95% confidence interval at a significance level of 0.05. Fractional polynomials were used to quantify the effects of hormone therapy and factors influencing fertility on odds of breast cancer. Fractional polynomials are an alternative to regular polynomials providing flexible parameterization for continuous variables. In this method, first, the effects of demographic variables and body mass index (BMI) on breast cancer risk were controlled. Then, the effect of hormone therapy models was assessed.
Results
A total of 620 women aged between 25-49 years old (212 cases with breast cancer and 408 healthy women as a control group) were included in this research. The mean age of the subjects was equal to 41.5±6.2 and 39.5±7.1 years old, respectively, in the case and the control groups. The mean age of the first menstruation of the subjects was equal to 13.3 ±1.5 and 13.7±1.6 years old, respectively, in the case and the control groups (P<0.05). The mean age of the subjects at first marriage was equal to 20.6±5.1 and 19.0±4.5 years old, respectively, in the case and the control groups (P<0.05). The mean age of the subjects at first pregnancy leading to a live birth was equal to 23.2±5.5 and 21.4±4.9 years old, respectively, in the case and the control groups (p<0.05).
Unfavorable nutritional status was observed in the dietary pattern of 94.3% (n=200) and 96.4% (n=598) of women, respectively in the case and control groups. In the control group, 81.86% (n=334) of women were married; 13.2% (n=54) of them were single, and 4.9% (n=20) of them were divorced/widowed. In the case and control groups, 13.2% and 19.11% of women were illiterate, respectively ( Table 2) . Risk for breast cancer increased with age so that women aged between 31-40 years old were 2.5 (95% CI=1.3-5.1) times more likely to be diagnosed with breast cancer than those who were 30 years old or less. Women aged between 41-49 years old developed breast cancer 3.6 (95% CI=1.9-7.1) times more than those who were 30 years old or younger. Higher level of education increased the risk of breast cancer so that the OR was 1.7 (95% CI=1.2-9) times more in women with elementary or junior high school levels of education than illiterate women, and those with a secondary level of education (high school) were 1.9-times more at risk of developing breast cancer (OR=1.9, 95% CI=0.6-2.1) than illiterate women.
In general, univariate and multivariate logistical regression showed no relationship between developing breast cancer and level of education, place of living, marital status, BMI, nutritional status, physical activity, smoking, contact with smoker, age of the first marriage, number of deliveries, history of breastfeeding, duration of breastfeeding, history of abortion, or history of chest radiotherapy. But, univariate logistic regression showed a significant relationship between developing breast cancer and marital status, contact with a smoker, and age of the first marriage, which was not significant at multivariate logistic regression level (Table 2) .
Results showed that those with early onset of menstruation (12-13 years old) compared to late onset of menstruation (≥14 years old), and those aged more than 30 years old at the first pregnancy leading to a live birth compared to women under 20 years old were at greater risk of developing breast cancer (OR=4.5, 95% CI=2.06-9.8; OR=1.4, 95% CI=1.03-2.1). Women with a history of using contraceptive hormones (OR=2.02, 95% CI=1.2-3.3), hormone therapy (for treatment of infertility, abortion, menopause, uterus bleeding, and ovarian cyst) (OR=1.9, 95% CI=1.2-3.04), and positive family histories compared to those with a negative family history of breast cancer in first-degree relatives were at increased risk of developing breast cancer (OR=3.01, 95% CI=1.2-7.2) ( Table 2) .
After controlling the effect of other confounders, a dose-response relationship was found between the incidence of breast cancer and use of hormones; i.e. the use of hormones for contraception and hormone therapy increased the risk of developing breast cancer. This relationship was stronger in women who were using these hormones for more than 120 months. Dose-response relationship indicated the roles of age at onset of menstruation and the first pregnancy leading to a live birth (in years) in the risk for developing breast cancer. So that, with an increase in the age of the first menstruation, the risk of breast cancer increased linearly, but with the increase in the age of the first pregnancy, risk of breast cancer increased exponentially. After 20 years of age, risk increased with a steeper slope (Figure 2 ).
Discussion
Previous studies emphasized that age is the most important and challenging risk factor for breast cancer epidemiology. That is, as age increases, risk for developing breast cancer increases as well. 20~T he findings of the current study also showed a direct and significant relationship between age and risk for developing breast cancer. However, with regard to contradictory results reported in the literature about its prognosis in young women 29, 30 and early diagnosis of the cancer, which is of utmost significance in treatment, 31 it seems that performing screening procedures at an early age is more productive and efficient; which should be taken into consideration by the healthcare providers.
Univariate logistic regression analysis showed a statistically significant relationship between the risk for developing breast cancer and level of education; i.e. the higher the education level, the greater the risk for developing breast cancer. However, at a multivariate level, there was no such relationship after removing the confounders. These findings were in line with some previous studies. 32, 34 However, Das et al 35 reported education level as a protective factor in India, maybe because of the effect of confounders such as favorable socioeconomic status, that indirectly influenced risk for developing breast cancer in people with a high education level. This variable was not considered in the current research. The current research findings showed a significant relationship between the risk for developing breast cancer and place of living while, based on previous studies, the risk of being affected by a disease in urban and rural areas may be due to differences in other environmental factors, including dietary patterns and lifestyles. 36 Galukande et al 37 concluded that there is no difference in the risk for developing breast cancer between rural and urban areas. Multivariate logistic regression analysis of marital status showed no significant relationship in this regard. Yankaskas et al conducted research in the United States and reported that single people are at greater risk of developing breast cancer than married people. 15, 38, 39 To sum up, it seems that marital status, including being divorced and widowed had a low effect on increasing risk for developing breast cancer and its protective influence results from the age of the first delivery leading to a live birth. Thus, late marriage leads to a delay in the first pregnancy and delivery. On the other hand, single women less frequently visit a gynecologist, resulting in late diagnosis and treatment of the disease in these patients. 40 This issue is of great importance in our country, requiring further investigation. BMI is one of the most important risk factors for development of breast cancer. In the current study, this variable showed no significant relationship with incidence of breast cancer. Our results are consistent with those reported in the study by Alim et al. 41 Galukande et al 37 found an indirect relationship between BMI and risk for developing breast cancer; however, it was not statistically significant. Such an apparently contradictory relationship could be due to weight loss in the case group in the prediagnosis period. Many studies have suggested that obesity and high BMI are associated with the risk for breast cancer, attributing to release of estrogen from fat cells. 42, 43 This means that, after adolescence, women with higher BMI are at greater risk for developing breast cancer. Thus, maintaining weight in normal range is important in preventing breast cancer. 44 In this study, first, favorable nutritional status was introduced as a protective factor against developing breast cancer in the univariate regression model. However, after its inclusion in the multivariate regression model and removing the confounders, favorable nutrition was not found to be a significant variable so it was removed. Despite this, in a review carried out by Hajifoghaha et al 45 nutritional behavior was effective in developing breast cancer so far that modification of dietary pattern reduced the incidence rate of this disease.
Previous studies introduced physical activity as a factor preventing breast cancer. 46, 47 Furthermore, results of a meta-analysis performed by Pizot et al 48 proved that the risk of developing breast cancer was 9% less in women who had at least 150 minutes of heavy physical activity per week than passive women. Unlike previous studies, in the current research, no significant relationship was obtained for this variable.
The findings of the present study suggested that smoking and being in contact with smokers did not have a significant relationship with risk for developing breast cancer.
Results of a meta-analysis conducted in 2012 showed that early age of the first menstruation increases the risk of breast cancer. 49 Jafarinia et al 50 reported similar results as well. Given the dose-response curve, the risk of developing breast cancer reduced with an increase in the first menstruation age. Early menstruation (under 12 years old) showed a significant relationship with risk for developing breast cancer. On the contrary, menstruation at higher ages acted as a protective factor against risk for developing breast cancer. 51 It was confirmed that having 30 years of age at the first pregnancy leading to a live birth is a risk factor for development of breast cancer. Different researchers referred to it as a risk factor which can be prevented by intervention. Kamash et al, 52 Das et al, 35 and Galukande et al 37 introduced first pregnancy at an early age as a protective factor. 53 Findings of the current research indicated that, having 30 years of age at the first pregnancy leading to a live birth was the most potent and significant risk factor for breast cancer. Hormonal secretion during pregnancy has dual effects on breast tissue 54 so that it reduces the risk for developing breast cancer by making further differentiation in mammary epithelial cells. 55 However, it increases the risk for breast cancer by targeting proliferation of hidden tumor cells. With accumulation of breasts' epithelial cells during the fertility period, when no delivery occurs, maturation of these cells remains incomplete and, if the first pregnancy occurs after 30 years of age, it can increase sensitivity of these cells to simulative effects of growth-promoting hormones leading to their malignancy. 56 Considering that, in recent years, the age of marriage has risen dramatically among Iranian women, subsequently leading to an increase in the age of the first pregnancy; the researchers suggest conduction of extensive studies in this regard. Furthermore, national policymakers are required to provide better economic, social, and cultural conditions for timely marriage of young people. Galukande et al 37 reported that a history of breastfeeding reduces the chance of developing breast cancer. However, herein, no statistically significant relationship was found for this variable.
There was no significant relationship between the duration of breastfeeding and risk for developing breast cancer, which was consistent with findings of some other studies. 53, 57 Harrison et al 58 concluded that the risk for developing breast cancer decreased with increased duration of breastfeeding. Some researchers confirmed a carcinogenesis effect of contraceptive hormones, which is consistent with the results of this study. However, some other researchers rejected their significant effect on increased risk for developing breast cancer; 59, 60 e.g. a cohort study conducted by Poosari et al 26 in Thailand. Considering that, in this research, it was impossible to separately study different contraceptive methods and their compounds as well as age at onset of their consumption, it is suggested to conduct more extensive and diverse studies on this area of research to obtain more accurate results. Additionally, regarding the mechanism of contraceptive hormones' effect on breast cancer, it was also hypothesized that a direct relationship between weight and estrogen levels with hormone consumption can indirectly increase the risk for developing breast cancer. 61 Thus, further studies are needed to prove this hypothesis.
Initial and final analysis of multivariate regression indicated a relationship between history of hormone therapy and risk of breast cancer. Hormonal therapies increased risk for developing breast cancer. Based on the dose-response curve, there was a direct relationship between hormone therapy and incidence of breast cancer so that increased use of hormone elevated the risk for developing breast cancer. However, changes in these effects have not been completely recorded among different populations and ethnic groups. 62 Keihanian et al 63 found no significant relationship in this regard. Given that hormone therapy is prescribed by the specialist for certain reasons, and it differs depending on the type of compounds, further research is needed on the type of hormones, compounds, and duration of use. In the current research, a positive family history of breast cancer in first-degree relatives was identified as a risk factor for breast cancer. This finding was consistent with the study by Devi et al. 53 Regarding the role of biological and genetic markers in women with a positive family history of breast cancer in first-degree relatives, increasing their awareness about screening, early diagnosis, and timely treatment can help in reducing the death rate among this group of women. There was also no significant relationship between history of chest radiotherapy, age of the first marriage, number of deliveries, history of abortion and risk for developing breast cancer. Nonetheless, more studies are required in this field of research.
Strengths and Weaknesses
Given the nature of case-control studies that may be subjected to limitations such as selection bias and recall bias, it was more probable that the case group remembered disease-related factors. Besides interviews carried out by the researchers, every attempt was made to use as much information as possible recorded in the patients' files. The control group was also followed up for 2 years. Subjects of the control group were also selected among those referred to the hospital, which can somehow minimize the possibility of selection bias and recall bias. Although other factors influencing breast cancer were not evaluated in this study, sensitivity and characteristics of the logistic model indicated adequacy of the model and studied variables. The inclusion of new patients diagnosed during 2013-2017 was considered as the strength of the study; however, it prolonged the study period.
Conclusion
With respect to the importance of fertility-related factors and the use of hormones in developing breast cancer, especially in developing countries, it is better to design a comprehensive plan to control risk factors that can be prevented; e.g. reducing age of marriage, promoting pregnancy and childbirth at an early age, reducing the use of hormones for various purposes, and educating and sensitizing the women. In addition, increasing awareness of women with a positive family history for breast cancer to perform regular tests and refer to the doctor for timely diagnosis and treatment can be effective in reducing the incidence rate of this disease. authors contributed to drafting the article and revising it critically for important intellectual content. All authors have provided the final approval of the version to be published, and agree to be accountable for all aspects of the work.
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